Technology Need:

The Depatment of Energy (DOE) deactivation and
decommissoning (D& D) programsrequirecleanup of large
quantities of concrete and stedl surfaces. The goal isto
render the concrete and steel as non-hazardous, so that the
structures can ether be used for norma occupancy, or
demolished without creating vast amounts of hazardous
wastes.  Improved decontamination technologies are
needed whichdemonstrateincreased productivityand cost-
effectiveness, while minimizing exposure to workers and
secondary waste generation.

Technology Description:

LTC Tdetrak, Inc. (LTC) improved a currently used
decontaminationtechnology, Vacuum Bladting, inorder to
meset thisneed. The practicability and success of Vacuum
Blagting has been demonstrated for the decontamination of
sed and concrete surfaces at nuclear fadlities and other
DOE inddlations. LTC's god was to increase the
technology’ s productivity by at least 50% by redesigning
and improving existing vacuum componentsinduding blast
nozzle, blasthead, wind curtain, dust separators and
control sensors for both red time characterization and
lift-off shutdown control.

Vacuum Blagting quickly removes surface coatings leaving
anabraded substrate, while generating minima waste (1%
of conventiona open blagting) and virtudly no dust
emissons. The blast nozzle is maintained much closer to
the surface, capturing dbrasive and debris with a built-in
vacuum source. The blasthead interfaceswith the cleaning
surface in the form of abrugh-ring. The man purpose of
the brush-ring is to maintan negaive pressure, with
respect to the ambient air, dlowing vacuum air flow of
ufficient velocity

High Productivity
Vacuum Blasting System

to transport the entrained particles. Additiondly, LTC
Teletrak redesigned the perimeter of the blasthead to
contain 9x hollow screwswhichinject air to creste awind
curtain trgpping debris and abrasive for vacuum capture.

Productivity gans were achieved by redesigning the
exiding, circular blaging nozzle. Modding of the air-
abrasive flow inside the nozzle and blasthead, led LTC
Teletrak to design an improved, rectangular blasthead.
The rectangul ar design disperses grit particlesmorewiddy
over itsexit plane for greater surface coverage.

Further gains in productivity were made by designing a
separation system that can accommodate a smdler
abrasive. Smdler abrasive impacts the blast surface a a
much higher speed, hence cleaning the surface better.
However, smdler sized grit is more difficult to separate
and recycle from the surface debris. Separation was
redesigned to include both a pre-separator for large, low

October 2001

145



dengty particles and a centrifugal separator for the finer
particles.

Present vacuum blast heads are, in generd, heavy and
difficult and to handle. Wear testing of severd materids
resulted in the selection of the lightweight, Boron Carbide
as the new liner to the rectangular blagting nozzle.

LTC's new blasthead incorporates radiologica and
proximity sensors. Radiological sensors located 180°
apart indicate the level of contamination before and after
ceaning. Thisprovidesred-timefeedback to the operator
on cleaning effectiveness. The proximity sensorsare used
with a pinch-off vaveto cut off the flow of the blast-head
when any significant separation of the blast-head and the
surfaceoccurs. Thiswill prevent ineffective deaning while
the blagt-head isin “lift-off” condition.

Benefits:

The technology offers a safe, economical and eficient
means for deaning up hazardous maerids from many
different types of surfaces. Benefitsinclude:

<Increased productivity for cleanup of D& D contaminated
facilities by more than 50% over basdine

<Minima waste generation (1% of conventiona open
blasting) and virtualy no dust emissons

<Minimized worker exposure to hazardous contaminants

<Improved ergonomics from lightweight congtruction of
the blasthead

Status and Accomplishments:

The project has completed the third phaseof athree phase
contract. In Phases | and Il, LTC developed
mathematicad models to smulae the entire process and
used these results to design, manufacture and test an
innovative rectangular nozzle, the blasthead incorporated
with sensors and wind curtain, and two separators.
Tegsting wasdone a LTC Tdetrak’s fadlity and the pre-

prototype was tested at Florida International University’s
Hemispheric Center for Environmental Technology on
coated sted plate and concrete wal. Numerica results
agreed with experimental data showing an increase in
productivity of 36% for the coated sted! plate and 52% for
the concrete wal. The newly designed centrifugd
separator increased efficiency separation from 30% to
75%, even using finer abrasves.

InPhase 1, LTC Teletrak designed and constructed two
prototypes, one with a standard sze nozzle and one with
a lage nozzle FHdd verificaion testing of the High
Productivity Vacuum Blaging System was performed at
FIU-HCET stest facility again on coated steel plate and
concretewall. Resultsindicated that the productivity rate
of the standard blasthead has been increased over 50%
than that of basdine technology, and the productivity rate
of the large blasthead provides a further increase near
100% over thet of the newly designed standard blasthead
(240% over standard basdline). The tasks of this project
have been successfully completed and the goa of
improving blasthead technology by more than 50% has
been achieved.
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William S. McPhee

LTC Tdetrak, Inc.

Phone: (703) 566-0942

E-mail: wsmcphee@home.com

David L. Schwartz

National Energy Technology Laboratory
Phone: (412) 386-6714

E-mail: david.schwar tz@netl.doe.gov

Online Resour ces:

Office of Science and Technology, Technology
Management System (TMS), Tech ID # 2224
http://ost.em.doe.gov/tms

The Nationa Energy Technology Laboratory Internet
addressis http://www.netl.doe.gov
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